Intracellular cyclic AMP inhibits constitutive and phorbol ester-stimulated secretory cleavage of amyloid precursor protein.
alpha-Secretase cleaves the full-length Alzheimer's amyloid precursor protein (APP) within the amyloid beta peptide sequence, thus precluding amyloid formation. The resultant soluble truncated APP is constitutively secreted. This nonamyloidogenic processing of APP is increased on stimulation of the phospholipase C/protein kinase C pathway by phorbol esters. Here we used C6 cells transfected with APP751 to examine whether the alpha-secretase cleavage is regulated by the adenylate cyclase signal transduction pathway. Forskolin, an activator of adenylate cyclase, inhibited both the constitutive and phorbol ester-stimulated secretion of nexin II (NXII), the secreted product of the alpha-secretase cleavage of APP751. At 1 microM, forskolin inhibited secretion of NXII by approximately 50% without affecting either the intracellular levels of total APP or the secretion of secretory alkaline phosphatase. In contrast, 1,9-dideoxyforskolin, an inactive analogue of forskolin, did not affect secretion of NXII. These results indicated that forskolin specifically inhibited the alpha-secretase cleavage of APP751. Forskolin treatment increased the intracellular concentration of cyclic AMP (cAMP), suggesting that the forskolin effects on APP cleavage may be mediated by cAMP. In support of this suggestion, both dibutyryl cAMP, a cAMP analogue, and isoproterenol, an activator of adenylate cyclase, also inhibited secretion of NXII. These data indicate that forskolin inhibition of the nonamyloidogenic cleavage of APP is mediated by the second messenger cAMP, which together with the protein kinase C signal transduction pathway modulates the secretory cleavage of APP.